




























6Z;k2/8330:g+/;.8:;,236;.,/0[/,2=_Z0:Z03 0`3./012.;` 0-.Z; 8^i238-8-` k0-²2/;n0,-30--,/.Z;/-
+;-./8mk88-=03 0`0`;` 0-.,.Z;±2²2/72=o.,3Z0/,8-` ³i80_8321n/,230-83:;-`0-n,/`;/0-.Z;m8..;//;n0,-




,4.Z;<;3,²,0: ;`,30.30-.Z;k0-²2!;n0,-8-` 0`0`;` .Z;5 0-.,.Z;6;.,/0[/,28-` .Z;,;/m870-n.Z;k0-²2
[/,26Z;6;.,/0[/,2=_Z0:Z 0-:m2`;358/0-; ;`,30.3=0- .Z;³/050-;8/;8=3,2.Z;83.;/- 6,7858

%/;4;:.2/;03 0`0`;` 0-.,.Z;<8n8_88-` ³/050-;4,/58.0,-30-83:;-`0-n,/`;/à<8.32i8_8;.8m=edâ98-,
àe?â/;0;_;` .Z;n;,m,n0:8m8n;,4.Z;6;.,/0[/,28-` /,,3;` 8-;_0-.;//;.8.0,-.Z8..Z;<;3,²,0: ;`,30.3
0-.Z;k0-²2!;n0,-8/;:,5,3;` ,4.Z;#;/k2/8330:±2²2/72[/,28-` °,_;/+/;.8:;,23k0-²2[/,2
&858`8àehâ3:/2.0-0²;` 3.2`7Z03.,/7,4` ;40-0.0,-,-.Z;6;.,/0[/,28-` /,,3;` .Z8..Z;6;.,/0[/,2à''
"â03 0`0`;` 0-.,.Z;±2²2/72[/,28-` 6;.,/0[/,2à'''Þ%â';4,m,_.Z;/,,38m17&858`8àehâ
4,/.Z;n/,2-85;38-` 4,m,_.Z;3./8.0n/8Z0::m833040:8.0,-,4.Z;±2²2/72[/,217<8.32i8_8;.8màedâ
6, 8`.;=812-`8-.k2/8330:855,-,0`3Z8;1;;-/;,/.;` 4/,5 .Z;±2²2/72[/,20-.Z; 8^i238-!;n0,-
à;n=&,i,7858=ld"<8;`8=l?e"<8;`8=lj"98.,=lje"98.,;.8m=e"98.,8-` &858`8=e?=<8.32i8_8





.Z; ³/050-; \,/58.0,- 0- .Z; 0^n83Z038i85,/0g`8-0
(8m;798.,8-` &858`8àedâ/;,/.;` 8-;_ k2/8330:
855,-,0`3 833;51m8n; 0-:m2`0-n $)*'%'ß%'




3;:05;- 6 &³g\,ghehh_83:,m;:.;` 17 ,-;,4.Z;
:,g82.Z,/3à9^â0-e6Z;,.Z;/3;:05;-36 &³g\,g
heh?8-` 6 &³g\,ghehj_;/;:,m;:.;` 17 :,g82.Z,/3















3;:,-`  $4,/`08-8-` .Z;.Z0/` 60.Z,-08-8n;3à98-,;.
<0:Z0Z8/2[,.,.<838.,\2]0.8.98.,3Z0^ 0/838_8.68`83Z098.,
QH- LMC/ ALM GHJXWHNHCM -CKWK-HIAWJAXGKNBOC






6Z;³/050-;8/;8=_Z;/;70;m`;` .Z;855,-,0`3 ;`3:/01;` Z;/;=03m,:8.;` 0- .Z;3,2.Z;83.;/- 6,7858
%/;4;:.2/;à\0nâo-.Z038/;8=.Z;/;g<0` m`;k2/8330: 0^`8n/8-0.,0`3=°8.;k2/8330:3Z8m,_ 58/0-;±2²2/72
[/,28-` 08/m7+/;.8:;,234m208m6;.,/0[/,28/; 0`3./012.;` à\0nâ103./012.0,-,4.Z;±2²2/72[/,203
/;3./0:.;` 8m,-n 0^n83Z038i85,/0g`8-0(8m;7=o-,-;g`8-0(8m;78-` <8i8_8!0;/à\0nâ6Z;3;n/,238/;








52` 7`3.,-;g`,50-8.;` ³/050-;4,/58.0,-30-83:;-`0-n,/`;/à<8;`88-` 68i;-850=l?h8"±8_808-` >,²8_8=
l?"<8.32i8_8;.8m=edâ6Z;4,/5;/03:,-4,/581m7,;/m80-17.Z;m8..;/à<8;`88-` 68i;-850=l?h8"±8_80
8-` >,²8_8=l?"<8.32i8_8;.8m=edâ6Z;1,.Z4,/58.0,-38/;0-:m2` ;` _0.Z0-.Z;3;:,-`g3.8n;./8-3n/;330;
;`,30.3à98-,=e?â6Z;78/;32nn;3.;` .,Z8;1;;-4,/5;` 0-8-;51875;-.,;-;` -,/.Z_8/` 8-` ;$.;-` ;`
_;3._8/` ,/3,2.Z_;3._8/` à<8;`88-` ±8_81;=lj=ljjâ6Z;<8n8_8\,/58.0,-/;4m;:.35,/;m0..,/8m3;..0-n
.Z8-.Z;³/050-;\,/58.0,-à<8;`8=ljâ³::,/`0-n.,<8;`88-` 68i;-850àl?h1â=3;`05;-.8/7;-0/,-5;-.
,4.Z;³/050-;\,/58.0,-038358m;-:m,3;` 187_Z;/;8m8/n;,m25;,43;`05;-.3_8332m0;` 4/,5 Z0-.;/m8-`
5,2-.80-3<,`;,4,::2//;-:;3,4.Z;5,m23:8-4,330m30-4;/3/80` ;`,30.0,-,::2//;` 0-420.;3;8g1,..,5




led:0.;` 0-³/i;m;.8m=l?h=°eeâ8-` 7"*%Þ"'3à±8_808-` >,²8_8=l?"<8;`8=lje"<8;`88-`
±8_81;=lj=ljj"<8.32i8_8;.8m=edâ8-` 108m;30-:m2`0-nÝ"3=&!ßÞ"àÝÞ#!ßÞ"â
!"#"''=&8àÝ8â844)'=&8àÝ8â:4Þ"'=9ßßÞ:"ä)"!"'=;":""Þ#''8³::,/`0-n




à<8;`88-` 68i;-850=l?h8"±8_808-` >,²8_8=l?"68i;-8508-` <8;`8=l?l"<8;`8=lje"<8;`88-`
±8_81;=lj=ljj"<8.32i8_8;.8m=e"^ 0/838_88-` ±83Z0_8n0=e"±83Z0_8n08-` 0^/838_8=e"98.,
;.8m=ee"98.,8-` &858`8=edâ9,5;,4.Z;5=Z,_;;/=Z8;-, ;`3:/0.0,-38-` 0:.2/;3,4.Z;855,-,0`3






4,330m34/,5 .Z;3./8.25 0-`0:8.;.Z;50` m`; $4,/`08-.,;8/m7±055;/0`n08-0-8n;=8-` 05m78-,/.Z;/-
6;.Z7308-833;51m8n;:,-.80-0-np,/;8m;m;5;-.3à±83Z0_8n08-` 0^/838_8=e=eâ6/0n,-0` 108m;38/;
;$;5m040;` 83&!ßÞ"àÝÞ#!ßÞ"â*''=&8àÝ8â#":"<''=&8àÝ8â)'"=&8àÝ8â:4Þ"'=
&8àÝ8âÞ''8-` 9ßßÞ:"ä)"!"'8-` ;":""Þ#''à<8;`88-` 68i;-850=l?h8"<8;`8=
lje"<8;`88-` ±8_81;=lj=ljjâ6Z;78/;32nn;3.;` .,1;0-`0:8.; $4,/`08-à&8àÝ8â*''(&8àÝ8â
#":"<''8-` &8àÝ8âÞ'')<8;`88-` ±8_81;=ljjâ=7,2-n;/.Z8-m8.; $4,/`08-à&8àÝ8â:4Þ"'(
<8;`88-` 68i;-850=l?h8â,/m8.;±055;/0`n08-à&8àÝ8â)'")68i;-8508-` <8;`8=l?lâ0-8n;
6,325 2=10,3./8.0n/8Z0:8m7.Z;<8n8_88-` ³/050-;4,/58.0,-38/;8.m;83.<0` m`; $4,/`08-3./8.86Z;
m8..;/03:,//;m8.81m;_0.Z.Z;2;/5,3.8/.,4.Z;±2²2/72[/,2 0`3./012.;` 0-.Z;±2²2/728/;8à±8_808-`
>,²8_8=l?"<8;`8=ljâ=_Z;/;.Z;855,-,0` 833;51m8n;²,-;38/;;3.81m03Z;` 1798.,8-` ';3.;/58--àllâ
³m.Z,2nZ.2448:;,23 ;`,30.38/;8m3,0-.;/:8m8.;` _0.Z.Z;³/050-;\,/58.0,-à<8;`88-` 68i;-850=l?h8"
0^/838_8;.8m=eâ=.Z;0//8`0,5;./0:8n;3Z8;-,.7;.1;;-/;,/.;`
=®E>EFTE,FKEXK?GCF@CMHLBOCAH-AGOHGABAJKFHCMALHDAWCT
p,.Z.Z;<8n8_88-` ³/050-;4,/58.0,-38/;,13;/;` 0-.Z; 0^n83Z038i85,/0g`8-0(8m;7_Z;/;03.Z;.7;
m,:8m0.7,4.Z;³/050-;\,/58.0,-à<8.32i8_8;.8m=edâ03;:08m7=.Z;m8..;/03_;mg;$,3;` 8m,-n.Z;2;/
8-` 50` m`;/;8:Z;3,4.Z;8m;7à\0nâp;` 0`-n8..0.2`;34/;42;-.m78/74/,5 0`0-n3,2.Z;83..,3,2.Z_;3.=
8-` 3./0i0-n-,/.Z;83.àg3,2.Z_;3.â.,-,/.Z_;3.àg3,2.Z;83.â 2`;.,50-,/482m.3,/4,m`36Z0:i-;33,4.Z;
<8n8_88-` ³/050-;4,/58.0,-38/;ge5 à<8;`88-` 68i;-850=l?h8"±8_808-` >,²8_8=l?"68i;-850





n/8-0.0:8-` ,,/m7g.,_;mg/,2-` ;`+,-nm,5;/8.;8-` 38-`3.,-;8/;;/7,,/m7g3,/.;`=4/;42;-.m7:,-.80-0-n
30m.3.,-;/0g2:m83.38-` 5,m23:8-3Z;m4/8n5;-.398-`730m.3.,-;035,`;/8.;m710,.2/18.;` 0-n;-;/8m
=C+PFHJHLCQKFJABHKL
6Z;³/050-;\,/58.0,- ,`50-8-.m7:,-303.3,4 8`/i=38-`752`3.,-;8-` 30m.3.,-;0-.;/:8m8.;` _0.Zn/8703Z
_Z0.;=;/740-;g.,5;`025gn/80-;` 38-`3.,-;à\0ne³=pâ<2` 7`3.,-;3.;-` .,1;Z,5,n;-;,23,/5,..m;` ,_0-n
.,3./,-n10,.2/18.0,-à\0nepâ+m23.;/;` 358m12//,_3àZ7:,30Z,-04,/5=\0nep=+â8-` 52` 7`3.,-;g,/
38-`3.,-;g40m;` m8/n;/12//,_3à;nZ,/0²,-.8mÝ"'8-` ;/.0:8m$ä'gm0i;./8:;3=\0ne+=1â:,55,-m7
:,-./012.;., 10,.2/18.0,-o- 3,5;:83;3=.Z;m8/n;/12//,_3./8-34,/5 0-., ;m03,0`8m,/0//;n2m8/g3Z8;`
:8m:8/;,23-,`2m;3<2` 7`3.,-;0-40m0-n3,4Ý"'8-` $ä'gm0i;12//,_3/;3;/;50:/,4,330m332:Z83
/8`0,m8/08-3=3,-n;30:2m;38-` ;:Z0-,`;/5 ,330:m;3à^0/838_88-` ±83Z0_8n0=eâ\,330m332:Z83855,-,0`3=
108m;3à\0ne0=\â8-` m8-.4/8n5;-.3à\0ne\=[â8/;,4.;-:,-.80-;` 0-.Z;52` 7` ;`,30.3o-.;/:8m8.;`
38-`3.,-;035,`;/8.;m7.,,,/m7g3,/.;` 8/i,3;m850-8.;` ,/3m0nZ.m7.,3./,-nm710,.2/18.;` à\0ne³â6Z;
m850-8.;` 38-`3.,-;1;`38/;n;-;/8m7:Z8/8:.;/0²;` 17;/,30,-8m183;3=858mn858.0,-=-,/58mn/8`0-n8-`





3;`05;-.8/73./2:.2/;3à³=,2.:/,"p=;/.0:8m,m03Z;` 3m81"+=,m03Z;` 32/48:;8/8m;m.,81;` 0`-nm8-;,4
.Z;/,:iâà³â!Z7.Z50:8m78m.;/-8.0-n1;`3,438-`3.,-;àn/8703Z_Z0.;gm0nZ.n/87Z,/0²,-3â8-` 52`g.,30m.3.,-;3
à`8/i n/87Z,/0²,-3â9;;/8m38-`3.,-;m87;/38/;,13:2/;` 2`;.,10,.2/18.0,-àpâ62/10`0.;à;/740-;g.,
40-;gn/80-;` 38-`3.,-;â1;`30-.;/:8m8.;` 1;._;;-m,_;/5,..m;` 8-` 2;/Z,5,n;-;,2338-`730m.3.,-;m87;/3
>,.;.Z;.2/10`0.;3:m;8/m73Z,_0-np,258688-` 681 0`030,-3_0.Z88/.08m7858mn858.;` 183;%Z7:,30Z,-04,/5





à0â1038/.0:2m8.;` ;:.0-0` 108m;3Z;mà\â<,m23:8-3Z;m4/8n5;-.8-` m8-.` ;1/03à[â%8/.08m730m0:040;` _,,`
³11/;08.0,-3)³<°=858mn858.0,-"p6³=p,25868"p6p=p,25861"^ !j=Z,3./,:i,46 &³g\,ghehj=38-`7
30m.3.,-;"^ !h=Z,3./,:i,46 &³g\,ghehh=52` 7`;/740-;gn/80-;` 38-`3.,-;"^ 99=Z,5,n;-;,2338-`730m.3.,-;"




/8-n;34/,5 3;;/8m:;-.05;.;/3.,/8/;m7,;/,-;5;.;/=3,.Z8.m0.Z,48:0;3:Z8-n;4/,5 52` 7`3.,-;g`,50-8.;`





9;:05;- ;`3:/01;` Z;/;03i;.0-.Z;6,78589:0;-:;<23;256Z;4,m,_0-n811/;08.0,-3_;/;23;` 0-













&"Þ")!;n03.;/-251;/6 &³g\,ghehh=³ 3m0nZ.m7 ;`4,/5;` ,2.;/5,2m` :,m;:.;` 1798.,3Z0 0^/838_8
0- :.,1;/e=4/,5 84m,8.4,2-` 0-81/8-:Z,4^ 0n83Z038i85,/0g`8-0(8m;7à\0ngâ1àm,-n8$03,43;:05;-â
:8ejd"#1:8elà#1G1:8dâ"^ à/;3;/;` m83._Z,/mâ:8h"'Ge5,/;.Z8-
5'%Þß)%m8-2m8.;=:,0m0-n5,`;/8.;m7;,m2.;=:,5/;33;` _Z,/m_0.Z,;-2510m0:238-` 1m2-.m7/,2-` ;`
;-.;/=,;/m80-n,-m7.Z;8/.,4.Z;3;:,-`8/7/013,4.Z;/;:;`0-n_Z,/m3"0-;8/m0;3.3.8n;m;33.Z8-?:5
0- 0`85;.;/03m,3.o-0-.;/5;`08.;3.8n;=81,2.?.,e:5 0- 0`85;.;/=/058/7/0138/;/;n2m8/m7 ;`-3;=/8`08.;=

































&"Þ")!;n03.;/-251;/6 &³g\,ghehj=³3m0nZ.m7 ;`4,/5;` 0--;/5,2m` :,m;:.;` 17<838.,\2]0.80-k2m7
eh=4/,5 84m,8.4,2-` 0- 0^n83Z038i85,/0g`8-0(8m;7à\0ngeâ1àm,-n8$03,43;:05;-â:8j"#1:8l







































&"Þ")!;n03.;/-251;/6 &³g\,gheh?=³ 358m,2.;/5,2m` _0.Z,-m7.Z;,2.;/5,3._Z,/m/;580-0-n=
,,/3.8.;,4/;3;/8.0,-6Z;/;3;-.3;:05;-:,m;:.;` 17<838.,\2]0.80-k2m7eh=4/,5 84m,8.4,2-` 0-
81/8-:Z,4 0^n83Z038i85,/0g`8-0(8m;7à\0ngâ1àm,-n8$03,43;:05;-â:8d"#1:8hhà#1G1:8e?â"
^ à/;3;/;` m83._Z,/mâg?"' 2-i-,_-à:,5/;33;` 8-` ,-m70-:,5m;.;,-;30`;/;3;/;`â
l#"Þä')103:,0`8m=:,0m0-n03;/70-,m2.;=;/7358m2510m0:23!0110-n03/,50-;-.=10:,-:8;,-.Z;4m8-i=


























































































<8.32i8_8=<8-` \2i20=<=el^ 82.;/008-gp8//;508-58/0-;5,m23:8-482-84/,5 .Z;6;.,/0[/,20-
k88-8-` m8.;<;3,²,0:58/0-;./8-3n/;330,-30-083.³3087Þ"%'l'8=)j?gj
<8.32i8_8=<=\2i20=<=±,8/80=±=³38i2/868-` ³,-,=^ =eh103:,;/7,48.Z0/` 58/0-;./8-3n/;330,-
0- .Z;6;.,/0[/,2 183;` ,- .Z;/;3.2`7,43./8.0n/8Z7,4.Z;n/,2 0- 0^`8g\2/2i8_8/;n0,-=[042
%/;4;:.2/;=k88-xÞ8_8$%8x"ß"=)dhgdhyy










 52/8=±=lh9./8.0n/8Z0:8m3.2`7,4.Z;+/;.8:;,23373.;5 ,4.Z; 0^`8<,2-.80-,23103./0:.=:;-./8mk88-
o) -.Z;+/;.8:;,23973.;5 ,-.Z; ,^i2/0i2/;n0,-q8$%878u)8qÞ8(á""ã"<"{J8=)hg?dyy
98-,=9=e?>;_0;_,4.Z;3./8.0n/8Z7,4.Z;6;.,/0[/,20-+;-./8mk88-&#8` äÝÞ85'"Þ&'8=
àdâ)e?gj
98-,=9=[,.,=<=>8/0.8=&='8i05,.,=³8-`  .,Z=9=e103:,;/7,4°8.;k2/8330:855,-,0` 4,330m34/,5
.Z; -,8/;88-` .Z;:,//;m8.0,-,4.Z;6;.,/0[/,20-.Z;±2²2/72 0`3./0:.=+;-./8mk88-&#8` äÝÞ8
5'"Þ&'8(àeâ)gjyy






98.,=6=^ 8:Z078=±8-` <0²2-,=&=e°8.;3.k2/8330:g08/m7+/;.8:;,23855,-0.;34/,5 .Z;6;.,/0[/,2
0-9Z,i8_8=[042%/;4;:.2/;8&ã"#` ''&'8=àâ)?gjhyy
98.,=6=^ 83Z05,.,=±8-` 927858=&=lj103:,;/7,48°8.;k2/8330:³55,-0.;ÝÞ'ß%'4/,5 .Z;±2n8
[/,20-&858n2:Z0%/;4;:.2/;8"#":%ÝÞ8"#":%&'8=e)g?
98.,=68-` ';3.;/58--=[0[=llk88-8-` 9,2.Zg083.³308t)';3.;/58--=[0[8-` !0:8/`0=
³+à0` 3âxÞ"''%""Þ":'"*%ÞÞ"%"Þ'Þ7Þ%# Ý"%%(8v(9<'8$Þ":Þ8(àedâ)g
98.,=68-` &858`8=6=e?08/m760.Z,-08-à°8.;k2/8330:â855,-0.;Ý"Þ"ß""'%Þ"'-;_m7 0`3:,;/;` 4/,5
.Z;o.,3Z0/,921n/,2 à6;.,/0[/,2â0- .Z; 0^`8p;m.=-,/.Z;/- +;-./8mk88-ÝÞ%*:'x"ß"
q%"*#!=9;/0;3p=àâ)ejhgehe





9Z05,-,78=68-` 68i8Z83Z0=&=llq"'q##'Þ#  `äÝÞ%Þ8hd=m3\2i20+0.7
<23;25 ,4>8.2/8m^ 03.,/7=\2i20y























ÃÄ"³.,.32n8_8\,/58.0,-=a¾"\2i20="^ 8i238-="^ 0`8n/8-0.,0`3="^ 0n83Z038i85,/0g
8`-0=§ÅÆÇ"^ 0n83Z038i85,/0\,/58.0,-=§ÅÆ¾"o-,-;g`8-0= ¡Ç"o.,3Z0/,=¢£"k0-²2=¤¥"k0-²2[/,2=
¤¥¾¿"±2²2/72=ÀÁÂ"±2²2/72[/,2=ÀÁÂ¾¿"±2²2/72n8_8=ÀÁÂa"<8n8_8\,/58.0,-=
a¾"<8i8_8=

a"<078n0=">8n8.,n8_8\,/58.0,-=¦§a¾" 3Z0i8%;-0-32m8=	"90-,g±,/;8-+/8.,-= ¨¤©"
6;.,/0[/,2=¼½¾¿"6,7858="'8`8n8_8=ªa
°8.;k2/8330:855,-,0` 4/,5 .Z;³/050-;\,/58.0,-


